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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 and 3-5 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Koestner (Pat. No. 5,139,020) in view of Devereux et al. (article entitled: "Relations 
of Doppler Stroke Volume and its Components to Left Ventricular Stroke Volume in 
Normotensive and Hypertensive American Indians"). 

Regarding claims 1 and 5, Koestner et al. do not utilize a transcutaneous CW 
Doppler signal and thus do not disclose monitoring means that are noninvasive. 
Koestner et al., however, do disclose that it is known in the art to use noninvasive 
Doppler to measure blood flow parameters, but that prior artisans have not used the 
signal to control cardiac functions such as pacing (col. 5, lines 31-43). While Koestner 
et al. go on to disclose an invasive CW Doppler monitor, those of ordinary skill in the art 
given the disclosure of Koestner et al. that noninvasive measurements of cardiac output 
can be made, would have had a reasonable expectation that tuning a pacer with a 
noninvasive Doppler monitoring means would have met with success. Anyone looking 
to limit the complexity of the implant, or looking to expand the signal processing 
capabilities and speed beyond that capable with the limited processing power of the 
pacer and concomitantly reduce implant size and energy consumption, would have 
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seen the obviousness of trying the tuning procedure with a noninvasive monitoring 
means. 

Regarding the obtainment of a velocity time integral, Koestner discloses that 
cardiac output and stroke volume may be derived from the product of the time average 
mean velocity and estimated cross-sectional area. The relationship between blood 
velocity and stroke volume is old and well-known. Devereux et al., for example, teach 
that the velocity time integral of blood flow from Doppler echocardiography has been 
proposed to measure cardiac pump performance such as stroke volume (see abstract). 
Given Koestner's suggestion to enhance cardiac pump performance by adjusting pacer 
operation in accordance with cardiac output and stroke volume, and the known 
relationship between stroke volume and velocity time integral measurements as 
discussed by Devereux et al., those of ordinary skill in the cardiac treatment arts would 
have found it obvious to process the measured signal to obtain a velocity time integral 
useful in calculating stroke volume. 

Regarding claim 3, because the system of Koestner et al. is implanted and uses 
feedback of flow output to automatically adjust the timing of pacing events, it can be 
said that the device necessarily performs the method of claim 1 under a variety of 
different operating conditions due to the natural activity of the implant patient over the 
course of the day (which for all intensive purposes for a typical human would include 
walking and/or running). In any event and accounting for non-invasive systems, 
Koestner et al. teach that cardiac output naturally varies with exercise (col. 14, lines 37- 
68). Clearly a pacer patient with a rate responsive device that is exercising (e.g., 
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walking or running) requires the device to accurately account for the increased activity 
by adjusting the pacing rate to provide the necessary cardiac output -just as a healthy 
heart would. It is also well known that when fitting a pacer device to a patient, the 
effectiveness of the pacer in accounting for physical activity is typically tested by 
requiring the patient to perform exercise. It would in fact be unthinkable to implant a 
pacer without testing the response of the implant to induced cardiovascular stress. 
Those of ordinary skill in the art recognizing the relationship between exercise and 
cardiac output and recognizing the importance of testing the pacer's response to a 
variety of expected conditions, would have seen the obviousness of tuning the pacer to 
account for exercise such as walking and/or running. 

Regarding claim 4, because the system of Koestner et al. is implanted and uses 
feedback of flow output to automatically adjust the timing of pacing events, it can be 
said that the device necessarily performs the method of claim 1 under a variety of 
different operating conditions including those associated with drug therapy. In other 
words, if a drug were to have an affect on the pacer implant patient's cardiac output, the 
pacer system of Koestner et al. would automatically and inherently take this into 
account and attempt to remedy a lower output, for example, by increasing the pacing 
rate. In any event and accounting for non-invasive systems, those of ordinary skill in 
the art recognizing that various drugs may affect cardiac output and/or blood flow, would 
have readily understood the importance of testing a pacing device that is designed to 
affect changes in cardiac output by testing the device in the presence of cardiac output 
affecting drugs expected to be used by the patient in order to avoid unintended or 
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potentially dangerous consequences. To therefore test the pacer under a number of 
different pharmalogical conditions for the patient would have been considered obvious 
by those of ordinary skill in the medical arts. 

Response to Arguments 
3. Applicant's arguments filed August 5, 2008 have been fully considered but they 
are not persuasive. 

The applicant's argument that Koestner does not disclose the use of a 
transcutaneous signal "directed at the heart" is not agreed with. As stated above, 
Koestner discloses that prior artisans have used transcutaneous Doppler to measure 
blood flow and determine cardiac output and stroke volume (see col. 5, lines 31-44). 
The term "directed at the heart" has not been defined by the applicant with such 
specificity as to limit the application of prior art devices/methods that measure flow 
velocity in the aorta or pulmonary artery. One of ordinary reason in the art would have 
considered the term "directed at the heart" to include such cardiac locations. 
Furthermore, regarding the obtainment of a signal indicative of intra-cardiac blood flow 
velocity, those of ordinary skill in the art would have considered the signals discussed in 
Koestner to be in the very least indicative of intra-cardiac blood flow because the flow of 
blood in the aorta or pulmonary artery is related to the flow of blood within the heart. 
The applicant's own specification teaches that aortic and pulmonary signals may be 
suitably employed in the operation of the device (see for example page 3, lines 31 and 
32, as well as the incorporation by reference to WO 99/66835). The exact choice of 
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measurement location from amongst suitable locations would therefore appear to be a 
matter of obvious design in the practice of the invention. 

Regarding the suggestion by the applicant that Koestner teaches away from 
using non-invasive techniques, the fact that Koestner discloses that non-invasive 
Doppler measurement techniques are known but only describes in detail an invasive 
technique does not equate to teaching away from using non-invasive techniques. As 
stated in section 2123 of the MPEP: "...a known or obvious composition does not 
become patentable simply because it has been described as somewhat inferior to some 
other product for the same use." In re Gurley, 27 F.3d 551 , 554, 31 USPQ2d 1 130, 
1 1 32 (Fed. Cir. 1 994). The examiner further provided reasoning as to why one might 
opt for a non-invasive technique over an invasive one. The choice would have therefore 
been considered a matter of obvious design based upon the application at hand. 
Conclusion 

4. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 



Application/Control Number: 10/519,863 Page 7 

Art Unit: 3766 

extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kennedy J. Schaetzle whose telephone number is 571 

272- 4954. The examiner can normally be reached on M-F from 9:30 -6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Layno can be reached on M-F at 571 272-4949. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Kennedy J. Schaetzle/ 
Primary Examiner, Art Unit 3766 

KJS 

December 4, 2008 



